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(54) METHOD FOR ARRANGING MEMORY CELL ARRAY OF SEMICONDUCTOR MEMORY 
DEVICE 

(57)Abstract: 

PURPOSE: To provide a semiconductor memory device 
using an ECC circuit, in which the saving efficiency of a 
single bit defect, a defect on a bit line, and a defect on a 
word line can be increased to the maximum. 
CONSTITUTION: A memory cell array 40 is arranged so 
as to be electrically separated by a row decoder 51 
equipped with a string selection line and a word line 
independently operated for each bit, and a normal bit 
and a parity bit are stored by each one bit in each 
separated memory cell array. Therefore, even when a 
defect is generated in the string selection line or the 
word line, an error generated in data due to the defect is 
1 bit so that it can be easily corrected by an ECC 
circuit. 
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[»IM**<ofl8B] 

[ 18*51 1 ] J — *vHfy hXV^yf^ f y h£r-{£ 
JBLTECClHj&tcJ; OKDITiEtMtMfrfTj J: 5fcS*L 

i a o r * ?> * m m <o t # m us i c ^ s n s y — ^ & 
tfy hS^yf-f try ho i try h^otc^^-ex 

[tt*3K2] ^^y -feyur u-ria, ismijB*ns*i3 

y--7/Hfs/ h&tf'* yr^fy hoitfj/ hfo(c^ 

[t**9 3] mmzm&ztiz s— -^/utr y h*w:2 

n (n = 2, 3, 4, 5, •■) -CktK ^y^-ftTyh 

ftttcoy — r/utry h»J: <?^ft< *nr<^.5i***i 
1 2 ot^jh^cfB^o^ft;* y £|g 0 

[f**3U ] y-v^fy h2fctf'<y x-f hSrflt 

try hav^yf-f try ho i tfy h-FotcafLffl&w 
kimm-s * 5fcsnfc* h y ^^asjidav!/- km 

^ y sib* 

[ft**i5] m&?\zm%n£ti& ; — -*vnf y h&u^ 
yx>rtryhtf>itfy hfo|c^f5J: 5 Icltp- 

[1**4 6 J / — -^/Hf y h^oy — -svUtf y h71/ 

-ft^y^-rify hffl^yf-f fy hr u-^ 

-v/Hf y b T U<{ V 7 «( tfy hru^di, -5r 

— ^r^*^»^tH«F^iR*a*nsy— -^/utry h 
ft^y x-r try ho i if y h-Toica-jcS-rs J: 5tcu 

[1**517] n—Ta-ywt, Rlfip»c:jB*aSn-5y- 

"WHf y h&O 1 ^ yf-f t'y hO 1 tfy h"f OtC#L3£ 

4»t»ftt5 J: 5tc£jh,fc;* h y v^aiiRigS&u:?- 
h H £ # t r ^ 3 ft * 4 6 istt o * =e y $g§ 0 
[1**9 8] ECCIsIKSr^s^aSft^^ey SSSo 

^r-i? ^s®t 51 1 oy ^ y t/u7 ^ , c 
wSi^^tywu'lciSl, £3&07*-^£ff? 
lt5f 2<o^^yt;u7i^^ t. rtibl l oy ^ y 
-fe^ru^f <t|g2oy ^y-t/ur t/Y fcoRltcRtf fe 

3-y^y-tr/ur i^^jco#aiirwjc»f^t-5^ h y 



(2> ^¥6- 2 0 3 5 9 6 

2 

SME*;* h y !7- KKUc J: t? ^rit-e 

> ^ y £SBo;* * y -fe/P7 u-r ogag^-jfeo 

[f**il 9 ] n— 7*3 — ^ajRt?* 5^ y t;i/7 

Hoftii, *<rt> 2oT?a>si**3S8iaai<7>*at* 
y ^ y gio^ y -t?;ur u>r ogfig^-& 0 

o] Si^)^^yt/i/7t/^ap ! l2W 
-eyir/uT u-Yte, -tix-t'ixy— r/uf y ^ 
y<? yutry hr w*$nsi**«8ia«o*«<**;ey3£ 
go;* y t/P7 w oBfia*r&o 
[«***■ 1 1] Sl^)>^yt;i/7I/^lO!f 2 0^ 

>r if y h7K ^^nsi**ii8|Hao^s*y *y m 
fioy ^ y -t/u7 oiaa^-te 0 

[1**41 2] »i^^eyt^7i/^ja5y-7^tr 

y hfli0>>>— *vnf y hTU^^^tL, * 2 <D * ^ y -fe 
/1^7Kiv^7^ tTy hffi^yf^ tfy h7Wi 

£n5if *Ji8l5ao*iS^y * y gio^ ^ y t/1,7 
[0001] 

[K«±o*J«»»] *«n^«ff^«y3*B« 

m(single) try bXfA. tT y h «IJiO^PfeXt/ 17 - KM 
±O^Pfeo#^F(repair)^-STtM^-r^ECC (Error Che 
eking and Correcting) 4^$:;* ^- y 

[0 0 0 2] 

J(? 0#B»?SrfpI±:*-fr5fc*, 7C^ (Redundancy) HI SS^Ji 
E C ClHlJ^^p»g» LT>:|Sfi*:*«F-r S*ife*«XS< ftffl * 

iXTV^o wOTL^lHlSS^ffl^S^, tTy hm±<DX 
Pfe^LTJ«!7— KII_hO^Pfi^i--<r*^F-rsr i^T*#S 

46>ftif^iJ"e<t<, RBt*I^*y (ROM) ^o 

[0 0 0 3] ECClHl^, AJjmi-ATJ^-? 

(c J: 5^y (parity) ^-^5:^ 

tt:ttbT|R0«r»UjLfrE-*-SJ:5^4oT^S. EC 
C@»fCj:Sn tTy h^l?^^^t/n tfy h K B fTiEO 
ECClHl»Wt, Pft(C«*DStl— *OK!9|IjE» 
f^Srfi 1 5-^-^36^ fen tV hJWT04c|Sft36«4fcUlSttS 
^r, -t©«H**tfctry h^(ftSr#«F-c#53ft«. 
18*0*^X5^— ^*»fe n f 1 tTy hKl^lift^ffl* 

[0004] «X.lfn = 10M, /— ^yu 

50 tfy bmiZ!$lCT&mt£'*» 7 4 tTy h»tt, C(Z>»«F 



3 

X*±<%\hinT\,^Z>J: 5t-> 1/?^ — K (Hamming c 

ode) iaor^^n5o ^ix^^^^^-r. 

2 k + k + 1 ( 1 ) 

y b$C?tbZ>o *C (1) (C<t5^, r/UfcTy h&2* 
h*^l 6flw»^i:i4^!!f-f try h«l*5ffl# 
[0 00 5] ^OJ:5ftECCigi»*SUH^3»-&, 

iMra-fJxli-rsS. ECC@»*ttffl-*-5££*cJ:<5« 

[0 0 0 6] 151:, «e*ft*Jcj:SECC0KS:«ffi 
Ufc¥i8fle**yKe<0t«*^U ^rurietc, ms 

i-«j*B B7l*B6*c^liIKott*IBft 

[0 0 0 7] 15 (C^-^^fi, Alan D. PoeppelraantC J; 
9 "FAULT TOLERANT MEMORY " <D £%fiX-!&W ffiiP * tl , 

19 8 7^9^ 8 aw-tf-ewffaff^n&^aww** 

14, 6 9 2, 9 2 3:Si£»*fflfcB!^*nTV^5Kfi5-C 

[0 0 0 8] t^7l/^D0-DNiO*«|*li, -tit** 
ix^^oy =e y t;^*4or»StSn5^^ s> ^ * s> 
h (stack set) N (N = 0—N) Iftilotlo 

3<Dl&fE£:t&^ir£ (W. ^v^ajRHW:— JRo^ h y 

T^^^y^ty hl$:, i^^Z U-fUN^n^^ y 2 
±y hNSr^:*t* fc iiaiR-t-5o tit, t^7KDl 

B^ttSi: E C C E&lcj; t? -t<?D>:|SftS:*W-r S C 

[0009] z<o&w?<om*B j &x*mB\zmm£tix\,^z> 
•ts*»*»]»-c#«ii*«ri>o^*y 

IB t ft 5. 

[0 0 10] Ld>L, I^^ftiC IS&Mfcff £ 5 



(3) ftif 6 - 2 0 3 5 9 6 

wO*pfc&#»^£££tt^#ft^. 
[oon]|2i:, i#^<:^siRlft#t"^T <*>■*?■ 

£ft5o 

[0012] S3IC, _bx£tf>£ 5 ni^< O^O/O^Sl 

t^y b\zmm$}xz><DX', K7n«L^n, 

[0013] I4{C, li7{C^-r^^n-ft-§-0, 12* 

*>, 0 7 (C^-r £ 9 f^l^cz— /^^^ (EVEN ROW BUS 
LINE) <D'<* fa#OI3\ A^r y ^ y ^ 2 Or 

1, WL 3 2lcfefc>l9 , I^SSfC^^n — s<X&<D**X o 
^ — fBr* 1 « KlftWL 4 1 , WL 4 2|Cfifc>5 J: 51- 
Ufc^oT. — ft# O&O 1 ^;* ex- 

it-^ 1 3&s«»«EE V c c 3ttt»a«£EV s s *C«flS-r*L 

0**fflfcfcflH^;* o -ff-^ 0 n -ft ^ 1 <D 

=t y gftv^ c ORV^ n -ft # 1 (DM 

tt^lRlffiV c c*tt*ifi«ffiV s s UlSEflrrS* 

(c ja«iB» S K 5 r ^ ft a tt r*ft 
<, ^n«cJ;i9»ffAA^5l<ftSi:V^5Pp I JJH36«*>6. 
[0014] 

[0015] 4fc*35W<7>ffiioB»«:, ^ s> ^co^^ I? 

[0 0 16] S L>\z%:&W<?>m<Og WW:, ^y^O^g 

[0 0 1 7 ] *38W«>*fcMOBWW:, ECC[HlS&^f^ 
^Pfe^^^ {c*ST-# -5 J: 5 s ^yt^«#y y 
[0 0 18] * fcfc*#W<0*fcte<DBWMc, 

5^ So 



5 

[0 0 1 9 J *mW<D$ b«C*&M<Z>BWW:, ECCE 
K«tf*tt/8LT*tr y h^Pfe, t*y Mftfttf?- K* 

* y ^ y t;U7 u Oiag^rfe^rii^-r 

5-1 <h \Z. <5 o 
[0 0 2 0] 

Srttffi It E C C ISS&fc: J: & k D ITjE»fP4:fT 5 J: 5 Ic 

koi try f^-fotc^^-tirrm^wtc^Bt^nfc 
z<D£?te¥m#**y y -z^ 

- y j: o r 5 c ^ t -t £ o 

10 0 2 1 ] ECCIsIK«:«-r i^i^^y 

*^5iCt, loOn-7K^MlCj;oT^^t 
^T^P-f^-^i^^, ^IT^D- 7*=r — ¥ 

y vy»R«iftot7- KH^Jtn-tn^, ^ey 

hXtt^y y-r try h^rlf^ hfoMt5J:5^l 
* y -ir ;u7 £Sag"T -f 5 - t «:«# 

MtfOttO, (Repeater) tf> J: 

[0 0 2 3] 

y gfo-^M^^tyo y ^ig-c*> 0 , 8t'^ho 

V~ ^/utv ^4es/h^yf^t'y h t> 

tt, ^^ey-fe/ur i^-f 4 oft. y — v/^y h^*j=a* 

tl%> &m<DJ— -?/U f y h7 U-Y (t^ri^^) DO- 

^' y f ^ h T-ss^iis 4 io/^ y f ^ t p 

(i^^TUY) p 0 — P 3 ±MX- 

1 2^0 s'^-esaLt^s. 

[0 0 2 4] « % *ltliSflfSJC*5tf5y — ^/H^y b t '< 

y try hoia«fco^Ti*7 v^A7fc<><z>*e, 

hru-fffl^ Xtt/^yf^ fj/h/K 



< 4 > 4$§P1^6 - 2 0 3 5 9 6 

e 

' Hfc (jstrtt, y — -v/ufy h7 U"ffc/*y ify h7 

a«sn— A^»i?9TjE«if^SrfT5/-^^try hjtr/ 

b y ^i/a»*2lV!7- K«l3ft««tltSJxSr £ ft** ft 
[0 0 2 5 ] ^ooto***^^ yjg««t* fej^ 

b&<D?%<Di%:<D9—b*ii&<Dm$i. ^o^hyy^ 

3iRlR<Z> 5 *>*>i h y >- ^iSlRllOaMJR ftf? 9 

£&<Z> tf y h |ft<Z> 5 CO 
1 ;£co t'y b&<omiJl$:?f 0 frtb<D$ 7 y ^=t^~y 

4 6X^7Al«*4 7i:, »lR**tfc^^y-tr/KZ> 

tifcl 2{gco^— ^(D^r- 1 fy hSLT^K^tttWU 
XfSlE-f Z> EC 4 8 UiE^tl^:8f@cOfcb*m 

■§•**■« Ltf y ^w^eas-t- 5 7^-^ M*^ v 7 T 

20 4 9^:, tB*/^K5 0^t«trir^ o 

[0 0 2 6 ] ft, *3gJfc«fc*3t%TMt, 8i©y- 
f y hfcfc:!? 40(Dx^y^^ fy h*iM5£-#-5 8 ey 
hECCtHJS&ft^ffl IT^5^ CC0teJ>lt>, 16 fy 
hECCCH£&^3 2 try hECClHli&S. fcS^tt-tn» 

[0 0 2 7 ] H2WH UOTUct7*7 
l^l¥*0ftlHj£Sft^-t* o ^y^»36^r Ku^ft#}S5 

5 1IC^l?#t7*7U'^D0, D 1 (Oftlc^) 1 0(0^^- 

y*/^a«*ix5. -^^y-fe^r u-<rt»o«(f^w:, 

hy^^aiiR^ssL i ( i =o~ n ) vmifizti* 1 
00^ b y ^^r-Sfc i*^>t7» k«|wl i < i = 0 — 

n) &m&t£tlZ> a ^<Dt^, 10^)D-f3-^5 1 

[0 0 2 8 ] Ifc^oT, ^ b y >^SiR|gS s l 0 t 
SSLl, ^fi!7- KUWL 0 iWLl3aSffiS*C«»-r 

f y hSV/^r^ fy hCO 5 *><D^'ftlfr 1 fj/FC 

tftf»#«r*t*iiiK:ft5<Dr, ECCIIIBHJ:0, 
l 0 ^wl 1 <o«*fc j: 5^Pfeft#:^r-# 5 £ 5 (eft 
1 rxoy-fT v>4 (Do %<r> 1 00^ y -t/t'/fttSraiR 



7 

[0 0 2 9] B 2 fC^-r»j«*:#flR ITU 1 

$ucj; y — *vutr y hr u-YD o—d 7. ^yf^t' 
s> hT WP0^P3d>billR£;ft,fcl 2<@<7>^— ^co 

£ 5f-£HT^50T\ ECCiaK(c:j:s«jflr3a4'5rtB"e 

[0 0 3 0] H^COi: 13—^=3 — ^5 

i <t o t , Wittty r i/^ d o w h y ^^aiRH 

SSL l&U 1 ? — KIWL liaoTlo^^^y 
*rtt!&*38R£;h,, *T/T l^D l^fc* h y ^3tRJR 
SSL 1X1/17— KUWL 1 lUot 1 ocoy ^ y -tr/u 

Fi»Ofi«dS**ur<> ECCIhIIK^J:5«» 
[0 0 3 1 ] :oj:5 fr^tete, ioon-f^ 
hxtt^y ^-f h ton— r k i^a^&or^jx 

d— r t-cfettntf. e ccta]s&tcj:6 

[0 0 3 2] H3tt, i2I^LtJ:5fey-^f y 

^-^T% ^Ofttfftt, *aJKAt^«t t> 1 9 8 9^1 1 
£ 1 3 Httttt?ffl«Sjh,fc "*a»#pc^-y »«0!7— K 
l*^-*"* £JHr5ttS»t«tt»##Jir 1 9 8 9-1 

6 4 2 8#i:*3k, *<nmft&&tmznm\zm^£ 
ii * <o £ fl-r s # r* & tiris a i z m m x * 5 t-&> ^> 

[0 0 3 3] B4 fOT^Ott, *«WJCctS**ff^^ 

V%iW:<OttL<DmMm<D7v y?mX\ 16¥yh<DEC 

/Hf 3> h 7" D0~D 1 S^^I/f-f fc> hru-rp 

o-P4©Eii47^4t)Or, ^u^Fyy 



(5> 4#Hf^6- 2 0 3 5 9 6 

s 

[0 0 3 4] Hlft(J ! i4I^Lfc*«fi, *#9§0)JS 
ffl £ tl 5 o r-^ ^ - y » £ (DftL \Z t> ^ Stf -5 C t 

* y ^ y ^ e d5 n - 3 - # \ c j; o r *a * w * c m ft -+ s 

* h y >^aR»xtri7- j; 5 fcmwtsn 

[0 0 3 5] 

1 2^60-5^— yffrbf&Z* *rV t/I/7 u-f co# 

mzthft-tzt 0 \z-r%ztx^ mtry h^R&, 

20 teZ> 0 IT, -WJ: 5«wECClHj»tfW*:46fflLT*: 

(c^F A ± ?v * m "tr -5 ^ t \z & Z> r A 

T(Turn Around Time) <Di%M*®5 <Z t h ^TtB t * 5 0 
SbfcH:, ^f064M, 2 5 6M«£il±<OjH**BH# 

[Hi] **W^J:S**ft^^ey»«<z>3Slfc«ysr^-#- 
[113] H l^L^lg 2 ^^-t"^g^u^^zi^^comS 

~f~7n y?m a 

[H7] ^6^>^^r u^^BUB&IsIKH. 
[«F*ORW] 

D 0— D 1 5 J — -vjUtfy h7I/^f 
P0-P4 /^f^ejyh7U"f 
5 1 a— ^cj — y 
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